Previously, Carruther's group showed that the GLUT1 COOH-terminal chain with the large endofacial linker chain between TMs 6 and 7 when conjoined by ATP forms a cage around the endofacial exit of GLUT1's central pore. This retards glucose efflux and promotes glucose reflux, thereby reducing both the K m and the V m of zero-trans net entry (2, 6) . Because zero-trans net glucose exit is relatively unaffected by endofacial ATP, this binding enhances transport asymmetry (4) . The bridging action of ATP masks the COOH-terminal chain and reduces antibody to COOH-terminal binding to GLUT1 (2) . Caffeine is now shown also to reduce GLUT1 COOH-terminal antibody binding. Neither D-glucose nor cytochalasin B affects COOH-terminal antibody binding. These findings support the view that caffeine and ATP compete at a common endofacial site.
In accord with the expectations of the experimental results, in silico molecular docking studies simulating ligand docking to the crystal structure of GLUT1 demonstrate that highest affinity caffeine docking sites within the endofacial vestibule are partially coincident with the ATP binding site and adjacent to the cytochalasin B binding site.
Sage et al.'s results (9) apparently contradict those of Ojeda et al. (8) , who deduced, on the basis of transport kinetics that "there is a methylxanthine regulatory site on the external surface of the transporter, which is close but distinguishable from the D-glucose external site." Their most persuasive evidence for an external xanthine binding site is that, pentoxifylline, a xanthine derivative, competes with glucose binding to an external site, as deduced from assays of infinite-cis net glucose exit from human erythrocytes. Neither caffeine nor theophylline competes with glucose binding at this external site.
None of the methods used by Sage et al. (9) can exclude the possibility of additional low-affinity xanthine binding sites. Pentoxifylline [1-(5-oxohexil)] sidechain may provide van der Waals' forces to strengthen binding to an external low-affinity binding site.
Just as there is evidence for low-affinity sugar-binding sites within GLUTs undetectable using current crystallographic methods,(4) so also there may be multiple sites of xanthine binding that leave only subtle traces, seen in their kinetic profiles.
Glucose transport is not wholly determined by high-affinity sites but also is subject to influences of a network of lowaffinity sites traversing the transporter. This network is partially affected by nucleotides and other ligands within the endofacial vestibule.
The paper of Sage et al. (9) shows that deductions based on "mere" kinetics, while important, can only be tentative guides to transporter function. The advance in methodologies of examining transporter structures is an opportunity to consider more unconstrained ways of viewing transport function.
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